Increased plasma concentration and brain penetration of methamphetamine in behaviorally sensitized rats.
Exposure to methamphetamine causes behavioral sensitization in experimental animals. However, the precise mechanism of this behavioral sensitization has not yet been fully elucidated. Accordingly, we evaluated the pharmacokinetic properties of methamphetamine in rats behaviorally sensitized to methamphetamine following its repeated administration (6 mg/kg, i.p., once a day for 5 days followed by a 21-day drug abstinence period). In the sensitized rats, methamphetamine (0.8 mg/kg)-induced locomotor activity was significantly enhanced, suggesting the successful establishment of behavioral sensitization to methamphetamine. Significant increases in the concentrations of methamphetamine in plasma and brain dialysate, as well as the delayed disappearance of methamphetamine from plasma, were observed in the sensitized rats after intravenous injection of methamphetamine (5 mg/kg). The tissue to plasma concentration ratio (Kp) of methamphetamine in lung and heart decreased in the sensitized rats. The renal excretion of methamphetamine, which is sensitive to several cations, was also decreased in the sensitized rats. Moreover, in the sensitized rats, the expression of organic cation transporter 3 (OCT3) mRNA was decreased in kidney, brain and heart as measured by reverse transcriptase-polymerase chain reaction (RT-PCR). Taken together, these results suggest that the behavioral outcome of sensitization to methamphetamine might, in part, be due to the increased levels of methamphetamine in plasma and brain extracellular areas, as well as an altered tissue distribution of methamphetamine associated with changes in the cation transport system.